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(Chem. Pharm. Bull.) , 1980^, ^28^, 1636Jl\ . y 
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*s H B H > o v h ^9 7 -r - ^o^stc <t 19 j|f:Mi • nm-fz zttf-c^Zo 

o Ib^tf (I) ^Sl^^b^«r^^^^tc^ 
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*t&©E»©*»fcfrfcLTtt, <k^» (i) *j:p*ora*ttKirestL« 
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-***f*fflv>T»r* * 0 KM. ffittSflfe^OHfl: 
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wmn&mzmm%&Mmmu*. tgp*L<»4, s^ojimk 
&Mmi£%b°zm^xmmzmm-t&c.ttfx^2> 0 z.tit>(?>fmnw*mm 

Ha-^, ttjjttiK K^J> MttftK rfr^J 

[0 0 5 6] 

(i) o«#«*o«»#H«i:i4, m&omm**Mm, &#tm. m 

it^JU^ — fettle «\ j£AlB=gi9 l~l,000mg/kg£3~4@K# 

[0 0 5 7] 

<n%MW\z.Ufc$ti2>ZLb\±%:^ 0 

1 : (R)-2-^^^;i/-2,3-yii Kn-8-7 at— ;v-6-"/n \£)U-7R-^ 5 ^y*[ 
1, 2-c] e n n [3, 2-e] tf 'J 5 v >-5 (6H) > (jt&m 1 ) 

&3§rWlX*'&b*itzik&mk (1.00 g, 3.34 nmol) ^(R)-7x^;v7 7^y- 
^ (1.01 g, 6.69 nmol) & * n n (1 mL) KJKffiU 90° C-C1555-RU 15 

o° ct?3ii*M«#tfeo v"j*m7A^D7h^7^ 

n n *)V A /*jr;-)\, =50/1-25/2) T?ffiKU (R)-4-(l-k Ko^y-3- 
7x-;i.7 p D;0-2-/f ;>7^ y)-6-7x^;V-l-7"D t? ;v-7H- fef n n [2, 3-d] feT 
U S v>-2(lH)-*>- «k#!»la) (1.10 g, 82%) £f£fc 0 
[0 0 5 8] 
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1 a (1.10 g, 2.74 mmol) fciUfc-?-*.^;!/ (10 mL) KiWBU 60° C"C 

(50 mL) ^rj)nx> ^on*K (50 mL) ^fflfcBLfco £SfrfO:feifi7]c 
(50 mL) Tr^m. &7K*Mv?-* v»7 AtgiL^o itft£U II^iiL 
Ttt^tt^^lS^v'; iJY)Vij nv h ^7 -7 - (i> n n*^A~ * n n 
* )\> A / y. * J - )V = 50/1) X~mn L T ^ (R) -2-^< > v ;V-9- ? n n -2, 3- v t: K 
n-8-7x^H-yn ^;y_7H-^ 5 VV[1, 2-c] tfn n [3, 2-e] kf 'j ^ v* >-5(6H) 
(Mlb) (360 mg, 32%) £#£ Q 
[0 0 5 9] 

ft^lb (350 mg, 0.840 mmol) &x.9S—fr (200 mL) K'&ffiL, 10%'* 

vv^A-sm (5o%^-7X> 1.0 g) *mvLxim%m-r, muxmmwLfz 0 
KfcWL**?^ vmmL, mw.*\fm\^xnhtitzmm.*^')i3Y)\'ii7^i'u 

^Yffyyi- {?uu*)\,a/ * *y-;v=50/3) tiSLt, ^IMb^% ( 
27.0 mg, 8%) ^#f; 0 

iH-NMR (270 MHz, DMS0-d 6 ) 8 7.77 (2H, d, J = 7.3 Hz), 7.47 (2H, dd, J = 
7.9, 7.3 Hz), 7.38-7.22 (6H, m), 6.91 (1H, s), 4.74 (1H, m), 4.21 (1H, 
dd, J = 11.0, 10.2 Hz), 4.11 (2H, t, J = 7.4 Hz), 3.93 (1H, dd, J = 11. 

0, 6.3 Hz), 3.05 (2H, d, J = 6.3 Hz), 1.74-1.50 (2H, m), 0.92 (3H, t, J 
= 7.4 Hz). 

FABMS m/z: 385 (M + H)+. 

Hifc#J2 : (R)-8-^>-x;V-7,8-^t: Kd-2-7 jL-^^-^n tf;l/-lH-^f ^ 
1, 2-c] t'na [2, 3-e] fcT 'J ^ v >--5 (4H) > 2 ) 

##M 2 T?# h tlfzlt&m (1.11 g, 3.71 mmol) t (R)-7x^^77-7- 
^ (1.21 g, 8.00 mmol) $:?nn^;l/A (1 mL) ty^y-^ (1 mL) Or!£" 
v#g£K?§8?U 90° C-CIO^K, 150° CVl.smmfflfrLtZo MSTggffrlfe, ~> 
'j *^;i/*7A7n7 h — (^ nn*;i/A/y ^ y -;i/= 20/1-25/2) 

-CttSU (R)-4-(l-fc Kn^y-3-7x^;l/7*n;ry-2-'f;i'7^)-6-7x- 
;U-l-7*nf;V-5H-enn[3,2-d]lf'J 5 vy-2(lH)-:* > 0fb^tf2 a) (647 m 
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g, 43%) zntzo 

[0 0 6 0] 

<t^tJ2a (510 mg, 1.27 nunol) ^on*H (10 mL) Kjgfl?U \*W 
> (0.246 mL, 3.00 mmol) £ ^ * ? n 'J K (0.234 mL, 3.00 mmol 

^- (^nn^;VA-^nn^i/A/^^./-;i/=50/l) ttlLt, IBSBft^ 

(270 mg, 55%) £#7c 0 
iH-NMR (270 MHz, DMS0-d 6 ) 8 7.89 (2H, d, J = 7.9 Hz), 7.57-7.43 (3H, m) 
, 7.40-7.23 (5H, m), 6.95 (1H, s), 4.71 (1H, m), 4.11 (1H, dd, J = 10.6, 
10.6 Hz), 3.84 (2H, t, J = 6.3 Hz), 3.87-3.70 (1H, m), 3.11-2.95 (2H, m 
), 1.73-1.62 (2H, m), 0.91 (3H, t, J = 7.3 Hz). 
FABMS m/z: 385 (M + H)+. 

%WM3 : (R)-2-^>y;v-2,3-vt: Kn-8-7 ^~)V-$-~7°u tf;v-8H--f 5 ^/[ 
l,2-c]^V*n[4,3-e]t: 0 '; < v>-5(6H)-* > (1t&®)3) 

^mZX~nhtitzik&m (500 mg, 1.73 mmol) *2--fu\Z)VT)\s-=i-)V ( 
20 mL) WmmL, (R)-7x-;V77-y-;V (1.51 g, 10.0 mmol) £«lLT 

^77-f- (^n*M/^ ^y-;V= 50/1-25/1) TJRKRU (R)-4-(l-H 
K n * *y -3- 7 x. - ;v y n / f > -2- )V 7 < J ) -2- 7 -x. - ;W7- 7 u t? ;v-2H- k: 9 

!/n[3,4-d]evs^-6(7H)-*> (M3a) (665 mg, 95%) *#fc G 
[0 0 6 1] 

ft^3a (660 mg, 1.63 mmol) £*Hb^:t-;V (20 mL) K&JpfU 60° C 

7ki§$ (50 mL) SrjDx., ?nn*w (100 mLX2) fitBLf; 0 
**«&*n&ffl*fc (100 mL) "CifciiMj^ &*ffiIfc^*v*AT?£&Lfco ?§ii?& 

*M-?nn*^ ^y~;U=100/l) «U, Hffift^ (224mg, 
36%) 
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1H-NMR (270 MHz, CDC1 3 ) d 8.35 (1H, s), 7.68 (2H, d, J = 8.2 Hz), 7.51- 

7.45 (2H, m), 7.37-7.20 (6H, m), 4.58 (1H, m), 3.97 (2H, t, J = 7.4 Hz), 
3.89 (1H, dd, J = 11.0, 9.9 Hz), 3.68 (1H, dd, J = 11.0, 7.3 Hz), 3.23 
(1H, dd, J = 13.7, 5.3 Hz), 2.77 (1H, dd, J = 13.7, 8.9 Hz), 1.85-1.77 

(2H, m), 0.99 (3H, t, J = 7.4 Hz). 

EIMS m/z: 383 (M)+. 

4 : 2- (4- 7 )V * n > -y ;v) -2, 3- v b Fn-8-7x- )V-6--f n \£ ;V-8H- 
$ ? V[l, 2-c] e 7 V*n [4, 3-e] t: V 3- v y-5(6H) > 4 ) 

##WTi#<btt/Hfc^L (150 mg, 0.500 mraol) t (4-7;V^D7x-;l/) 
77-y-;v (169 mg, 1.00 mmol) £^nn*;VA (2 mL) bzmfflL, 90° CT" 

io$m?^ i5o° cx*i.5mmnwLtz 0 isit^ii v^^^a^u-?- 

K57^- (^an*;VA/* * y -;V = 100/1-20/1) fffi^lT4-[l-tF 
n * v -3- (4- 7 ;i/ ^ n -7 ^ - ;v ) -7° n / •? > -2- ;v 7 ^ y ] -2- 7 ^ - ;u-7- 7° n e 
;V-2H-tf7V-n[3,4-d]ei; ^ vy-6(7H)-*> (ik&m* a) (163 mg, 77%) 

[0 0 6 2] 

^ft4 a (163 mg, 0.387 mmol) * — ^ (5 mL) K$gfllU 3055^ 

$ (30 mL) £fj=m^^ (5 mL) *inx.T^-eiB#F B m^> *nn*;VA ( 
30 mL) tiffiL^o ^®^l&f0^7K (10 mL) T^LT$fc7K^M^* v 

h^^y-f- (^nn*;i/A/^ / -^=100/1-50/1) T«Lt, iHBlfc^- 

(20.0 mg, 19%) ZWfZo 
iH-NMR (270 MHz, CDCI3) $ 8.33 (1H, s), 7.67 (2H, d, J = 8.4 Hz), 7.49 
(2H, dd, J = 8.4, 7.4 Hz), 7.37 (1H, t, J = 7.4 Hz), 7.23 (2H, dd, J = 8 
.6, 5.1 Hz), 6.99 (2H, dd, J = 8.6, 8.6 Hz), 4.55 (1H, s), 4.00-3.87 (3H 
, m), 3.68 (1H, dd, J = 10.8, 7.0 Hz), 3.13 (1H, dd, J = 13.8, 5.7 Hz), 
2.78 (1H, dd, J = 13.8, 8.1 Hz), 1.85-1.77 (2H, m), 0.99 (3H, t, J = 7.4 
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Hz). 

EIMS m/z: 402 (M)+. 

H»05 :2-(4-?DD^>y»-2,3-yt Kn-8-7 k!;i/-8H-^ 
5r/[l,2-c]e57n[4,3-e]e'J 5 v >-5(6H)-* > Wfr&tt5) 

*Jfe08 4 ##M4r#fbtL/cfb^%L (150 mg, 0.500 m 

mol) i: (4-^Dn7i^]V) T?-/-^ (150 mg, 0.500 mmol) i^hUUit 
&m (97.0 mg, 46%) *'&tz 0 

1H-NMR (270 MHz, CDC1 3 ) 8 8.33 (1H, s), 7.67 (2H, d, J = 7.8 Hz), 7.48 
(2H, dd, J = 7.8, 7.6 Hz), 7.34 (1H, t, J = 7.6 Hz), 7.27 (2H, d, J = 8. 
8 Hz), 7.20 (2H, d, J = 8.8 Hz), 4.54 (1H, m), 4.00-3.88 (3H, m), 3.64 ( 
1H, dd, J = 13.5, 5.9 Hz), 3.12 (1H, dd, J = 13.5, 5.9 Hz), 2.79 (1H, dd 
, J = 13.5, 8.1 Hz), 1.85-1.77 (2H, m) - , 0.99 (3H, t, J = 7.4 Hz). 
EIMS m/z: 419 (37ciM)+, 417 (35ciM)+. 

Ift«6 : 2,3-vt: Kn-8-7x-;M-7'n kf;V-2-(4-tf n V ;V)-8H--f 5 
1, 2-c] fc? 9 Vn [4, 3-e] feT U ^ v >-5 (6H) > 6 ) 

^Jfefl! 4 fc ^iSOMC <£ 19 , ##M 4 "C# «b fr/Mt^L (300 mg, 1. 00 mm 

oi) t mm^mo 01/47931 KfBf&^ft-e^ btiz>2-r^ y -3- (4- if *; v;v)-i 

-•/n^V-;U (182 mg, 1.20 mmol) *$>«WB'ffc£1fo (174 mg, 46%) &?#7c 0 
iH-NMR (270 MHz, CDC1 3 ) 5 8.54 (2H, d, J = 6. 1 Hz), 8.33 (1H, s), 7.68 
(2H, d, J = 8.2 Hz), 7.49 (2H, dd, J = 8.2, 7.4 Hz), 7.35 (1H, t, J = 7. 

4 Hz), 7.22 (2H, d, J = 6.1 Hz), 4.60 (1H, m), 4.02-3.94 (3H, m), 3.64 ( 
1H, dd, J = 11.2, 7.4 Hz), 3.11 (1H, dd, J = 13.6, 5.9 Hz), 2.86 (1H, dd 
, J = 13.6, 7.6 Hz), 1.86-1.77 (2H, m), 0.99 (3H, t, J = 7.4 Hz). 

: (R) -2-^ > ^ n ^ > f 3-y t Kn-6-yn kT;i/-8H^ 

5 ^7[l,2-c]lf7 Vn[4,3-e]fc°'J 5 v>-5(6H)-*> Uk&b7) 

mmmA trnm^mzxt)^ ###u 5 -ef# h titzit&m (292 mg, 1.00 mm 
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ol) t(R)-7x_;V77-/-^ (227 mg, 1.50 mmol) frt>Wfoititto<0'7 U 
Wk#W7a) (320 mg, 91%) £#£ Q 
[0 0 6 3] 

lt&%?l7 a (320 mg, 0.850 mmol) SrWOfcx.*-^ (4 mL) fcjgflPU 4 mol/L 

^k**/ftaii^^»«[ (2 mD ^jnx.. ^sr-3o^r^m#t^o mm*ffi.j± 

%$;Lxmi1\:&® (288 mg, 82%) 

iH-NMR (270 MHz, DMSO-de) 8 8.61 (1H, s), 7.40-7.20 (5H, m), 4.95 (1H, 
m), 4.78 (1H, m), 4.20 (1H, dd, J = 11.1, 10.5 Hz), 3.95-3.75 (3H, m), 
3.35 (2H, d, J = 6. 8 Hz), 2.20-2.05 (2H, m), 1.95-1.75 (4H, m), 1.75-1. 

55 (4H, m), 0.86 (3H, t, J = 7.4 Hz). 

ESIMS m/z: 378 (M + H)+. 

8 : (R)-8-v* u^z/^-)V-2,Z-VK. Kn-6-:/n e ?V-2- (4- tf n V ;W-8H 
5 r7[l, 2-c] t 0 7yn [4, 3-e] fcf V $ V >-5(6H)-* > Uk&fo 8 ) 
^JfeflJ 4 t mM<7>?5mz J: ^) , ##M 5 Ti# *L/Mb£-tM (292 mg, l. 00 mm 
ol) t m^mm 01/4793HCffifc(7)^&Ti#ib tl& (R)-2-T ^ / -3-(4-fc? 'j v 
;V)-l--7°n^V-;U (182 mg, 1.20 mmol) frbmMt&Hl (148 mg, 40%) 

1H-NMR (270 MHz, CDC1 3 ) a 8.52 (2H, d, J = 5.4 Hz), 7.82 (1H, s), 7.20 
(2H, d, J = 5.4 Hz), 4.64-4.48 (2H, m), 3.96-3.85 (3H, m), 3.59 (1H, dd, 
J = 10.8, 7.0 Hz), 3.08 (1H, dd, J = 13.5, 5.7 Hz), 2.86 (1H, dd, J = 
13.5, 7.6 Hz), 2.25-2.05 (2H, m), 2.05-1.90 (2H, m), 1.90-1.75 (2H, m), 
1.75-1.60 (4H, m), 0.95 (3H, t, J = 7.4 Hz). 
ESIMS m/z: 379 (M + H)+. 

^ifc#iJ9 : (R)-8-^>y'M,8-yt Fd-2-7 jl—)V-4--Tu t?;U-2H-W ^ VV[ 
l,2-c]e9V*n[3,4-e]k°V S i? >-5(4H)-:* > 9 ) 

mm\A tmm^mzX *K ##M6-C#'btt7 v c'fk^T (90.0 mg, 0.300 
mmol) MR)-7x-jV77-/-;i/ (227 mg, 1.50 mmol) ^hU^t^ (27. 
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0 mg, 24%) Zmtto 

iH-NMR (270 MHz, CDC1 3 ) a 7.80 (2H, d, J = 8.2 Hz), 7.63 (1H, s), 7.48 
(2H, dd, J = 8.2, 7.3 Hz), 7.36 (1H, t, J = 7.3 Hz), 7.31-7.18 (5H, m), 
4.67 (1H, m), 3.90 (1H, dd, J = 11.0, 10.2 Hz), 3.76 (2H, t, J = 7.6 Hz 
), 3.71 (1H, dd, J = 11.0, 7.6 Hz), 3.36 (1H, dd, J = 13.9, 5.0 Hz), 2.7 
9 (1H, dd, J = 13.9, 9.2 Hz), 1.79-1.68 (2H, m), 0.99 (3H, t, J = 7.4 Hz 
). 

FABMS m/z: 386 (M + H)+. 

^Mfflll 0 : (R)-8-^? W^-2-->^ n^>^-;i/-7,8-^li Kn-4-yn tf;V-2H- 
4 $ ^[l,2-c]l^y*n[3,4-e]e>; ^ v>-5(4H)-*> i&WDM. 1 0 

) 

mmm4 tmmv-xmzx *k ##^j7-e#<bn.^b^-%x (216 mg, 0.740 m 

mol) MR)-7x^^77-;-^ (227 mg, 1.50 mmol) ^k}gfB^tW7 V 
«b^l 0 a) (113 mg, 52%) £#/c 0 
[0 0 6 4] 

it&yil 0 a (113 mg, 0.299 mmol) (10 mL) K?#fllU 4 mol 

/L^kTK^/i^m^^^^ (3 mL) ^inx, ^ffi-C30^raai^L?to 
ff@*LT^ffl>fk#tf (112 mg, 91%) fcftfco 

iH-NMR (270 MHz, DMS0-d 6 ) 5 8.44 (1H, s), 7.36 (5H, m), 4.95 (1H, m), 4 
.82 (1H, m), 4.18 (1H, dd, J = 10.8, 10.8 Hz), 3.93 (1H, dd, J = 10.8, 6 
.8 Hz), 3.78 (2H, t, J = 6.8 Hz), 3.20-3.00 (2H, m), 2.25-2.15 (2H, m), 
2.10-1.90 (2H, m), 1.90-1.50 (6H, m), 0.88 (3H, t, J = 7.3 Hz). 
EIMS m/z: 378 (M + H)+. 

##M 1 :4-^f;i/f-t-6-7xr: -f u \£ ;l/-7H- H° n n [2, 3-d] tf 'J 5 
2(lH)-*> iit&tyA) 
1*1 1 

7xf>^D5 K (9.50 g, 50.0 mmol) £6-T ^ ^-l-^n fc?;V-2,4(lH, 3H 
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)-e'J5y>yt> (8.45 g, 50.0 mmol) £ffli& (50 mL) 4^95° C 

•e50#P^^#L/io ?#^^MJE^*LT#<btL7t^^7X (200 

mL) {zmw, ^LfcM^Mjt^o a^^^^y-;vT?^L, mmtm 

m*&t>-&T, ill L tH f) tl^^i!- v 'J * yjV A 7 A ^ Q "7 f ^7 7 ^ - ( 
^no*;!^/* ^ = 100/1-20/1) Tlft$£U 6-7 -x-;V-l-:/n t:;i/-7H 

-t 0 na[2,3-d]kTU 5 ~>'>-2,4(lH,3H)-v> > (fb^B) (1.80 g, 13%) 

1H-NMR (270 MHz, DMS0-d6) * U-50 (1H, br s), 10.84 (1H, br s), 7.71 (2 
H, d, J = 8.3 Hz), 7.44-7.38 (2H, m), 7.25 (1H, t, J = 6.9 Hz), 6.75 (1H 
, s), 3.96 (2H, t, J = 7.4 Hz), 1.73-1.59 (2H, m), 0.92 (3H, t, J = 7.3 
Hz). 
TM2 

XM 1 X% h fltz^t^W (1.50 g, 5.58 mmol) £ t? U V > (15 mL) J-JKS 
U S^bUV (2.48 g, 11.2 mmol) *mnLX2f&mmmM%LLtz 0 KfoWL* 
7KtJ^C^§\ 4SLf:«*ItlT7j(T»L^o g^T2 mol/L7X 

SMt^ b v *>j**mm-cm&L, &mz4 moi/Li&m^n^TpH 3nw» L.3t 0 

^•y-7H-enn[2,3-d]ei; 5 ^>-2(lH)-*> «fc£*%C) (1.32 g, 83%) 
[0 0 6 5] 

Ifc-g^C (1.28 g, 4.50 mmol) £0.5 mlAjfoWtftl- h V 7AtM« (15 mL) 
(7 mL) <DM&mm^&ffiL, B+>i\:*?-)V (0.311 mL, 5.00 mmo 

(1.20 g, 89%) Ltftfc, 

!H-NMR (270 MHz, DMS0-d 6 ) 5 11.68 (1H, br s), 7.75 (2H, d, J = 7.3 Hz), 

7.46-7.36 (2H, m), 7.26 (1H, t, J = 7.3 Hz), 6.72 (1H, s), 4.01 (2H, t, 

J = 7.4 Hz), 2.45 (3H, s), 1.69-1.60 (2H, m), 0.89 (3H, t, J = 7.3 Hz). 
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2 : 4-^ ^;V^^-6-7i~;V-l-7"n fc?;V-5H-fcf n n [3,2-d] tf'J 5 v>- 
2(lH)-*> (ft^D) 

Mm (75 mL) ^iftm (75 mL) <am^^£?K-^7fc^*P LT, rtifi 
£5° mTC^4#t>, y>-t;V-tr^Uf'J--Vtxf^ - (J. 
Chem. Soc.) > 1959^, 1169Jftc|B»0^ft-C#^ *L&6-^ f^-l-^n t?;l>-2 

,4(iH,3H)-t?'; s y>*j*-s Q4.9 g, 89.o mmoi) zim*-xmi&mxmr$mw 

Lfco RBWLZfcfc (375 mL) tz&g\ ^Ltz#m*W&.LXiji'CVcfr^ £ 
^LT5-- h f;v-l-^n fc?;l/-2,4(lH,3H)-fc? V 5 v> Hfc^E 

) (14.3 g, 75%) fcfffco 
[0 0 6 6] 

<b^t?E (12.8 g, 60.0 mmol) t^>X7^ft K (6.37 g, 60.0 mmol) (O 
m&WlZ^* (300mL) KJgflSU \£^)*J> (6.00 mL. 60.0 mmol) * 

ij jBhSMtl"* d J: o T, 5-- h n-l-^n t:;l^-6-X^ij )V 
-2,4(lH,3H)-ei; Wy*J*> Ut&m) (13.9 g, 77%) *%tz 
it&m (13.5 g, 45.0 mmol) (450 mL) U Iyft>itf 

(39.2 g, 225 mmol) *muLX\mmMm>\.tZo ?# 

-;v= 100/1-50/3) xmULX, 6-7x.~)V-l--?u}£)V-5H-\Suu [3,2-d] tiD 

5 ^-2,4(lH,3H)-^*> (ffc#%G) (4.56 g, 38%) «r»^ 0 

iH-NMR (270 MHz, DMS0-d6) a 12.35 (1H, br s), 10.85 (1H, br s), 7.90 (2 

H, d, J = 7.3 Hz), 7.44-7.39 (2H, m), 7.32 (1H, t, J = 6.9 Hz), 6.73 (1H 

, s), 3.80 (2H, t, J = 7.3 Hz), 1.71-1.62 (2H, m), 0.91 (3H, t, J = 7.4 

Hz). 

Ifc-g-tJG (1.28 g, 4.76 mmol) *m§£WMt U #t«lli2 tHtCLt 

mmt&w (l.n g, 78%) *mtzo 

iH-NMR (270 MHz, DMS0-d 6 ) d 12.53 (1H, br s), 8.02 (2H, d, J = 6.6 Hz), 
7.53-7.47 (3H, m), 7.03 (1H, s), 3.96 (2H, t, J = 7.6 Hz), 2.72 (3H, s) 
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. 1.73-1.70 (2H, m), 0.94 (3H, t, J = 7.4 Hz). 

##M3 : 4-^ o d-2-7 x - ;W7-^D f;V-2H- k*7 '/n [3, 4-d] ^ 'J <v>-6( 
7H)-*> (Ifc^tM) 

Afn^^;l,X (Heterocycles) , 1990^> 31^ 1641W^ffimo;fr&-e# 
^^L^,6-^nn-2,4(lH,3H)-lf'; 5 v>v*> (11.4 g, 78.0 mmol) 
;i^;l/**vK (78 mL) C?£fi?U ^t^^A (5.25 g, 39.0 mmol) tB+> 
<byntf;i/ (11.4 mL, 117 mmol) £flPx.T, 60° CT1B#PM#L£ 0 |BfifiJ3E"C 
&JSi£tC4%7jciHI:t- b V VAykmffi. (80 mL) ^UUkXM^ii X&$t&, 
y (50mLX2) •e^LTto iim^rinATpH 3tcM^LT^b7t?«^WL 
> 7kxm&L?z 0 tfibtL/iS^^lg^^^T^ 6-^nn-l-yne;V-2,4(lH,3H) 

Uk&Wl) (6.81 g, 46%) £#fc 0 

[0 0 6 7] 

{k&VM (5.65 g, 30.0 mmol) (30 mL) iZMMZ^t, 7 x. — )V 

t K7y^ (5.91 mL, 60.0 mmol) £2jnx.T, 2nmtmmm> Ltz 0 RfBmzm. 

fzmfo*&m-£-£T, 6-7x^;m K^vV-l-ynif;v-2,4(lH, 3H)-kf V ^ v 
^v*^ Wb-a-tfJ) (4.37 g, 56%) 
[0 0 6 8] 

N,N-yVf;V*M7<K (3 mL) £**->atffci; > (1.68 mL, 18.0 mmol) 
^R^T^Dx-T, m^l0^F B im#Lfc«H, -ffc^J (3.90 g, 15.0 mmol 
) ^.N-y^f^^T^ mm (10 mL) Zl}llZ-T30ftmi)nmMffi, Lfz a K 
JBffi.*7k7k (100 mL) IZ&^XtkJ&LfzfcWiZmWL, 7kxm&Ltz 0 
T#f>afc^@#: (4.88 g) S - )Vxm&LX, 2-7 x.-)V-l-y°u kf 

^-2H-^7V-n[3,4-d]e'; ^ v>-4,6(5H,7H)-v^-> «L^%K) (2.94 g, 73 
%) 

iH-NMR (270 MHz, DMS0-d 6 ) £ 11.11 (1H, br s), 9.20 (1H, s), 7.76 (2H, d 
, J = 8.3 Hz), 7.57-7.50 (2H, m), 7.38 (1H, t, J = 7.4 Hz), 3.91 (2H, t, 
J = 7.3 Hz), 1.78-1.67 (2H, m), 0.91 (3H, t, J = 7.4 Hz). 
it^SsK (1.50 g, 5.56 mmol) > (20 mL) KiDx^ N.N-v-f 
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L-cnbtifcmmzimT, mnfimfrmi- h u at^m: (somD ic^r 

^ nn *^ (100 mLX3) •eWttiLTto &fc>^7t^/f £S&fa;£*l7)c (100 mL 

) xmm&, M7k : mm-w*zs*7Ax~t&%hLtz 0 Mi§m> wMfrbmmzmj±'g 

^LXmm^t^ (500 mg, 31%) <H#£ 0 

iH-NMR (270 MHz, CDCI3) 8 8.28 (1H, s), 7.78 (2H, d, J = 6.3 Hz), 7.58- 
7.52 (2H, m), 7.45 (1H, t, J = 7.3 Hz), 4.16 (2H, t, J = 7.4 Hz), 1.96-1 
.85 (2H, m), 1.02 (3H, t, J = 7.4 Hz). 

4 : 4- * f- )\< *f- * -2- 7 ^ - )V-l- ~?u\£ ;V-2H- M 9 V* n [3, 4-d] tf V $ =J 
>-6(7H)-*> (ftfrfl&L) 

##M3Ti#^tL^k^K (7.00 g, 27.0 mmol) U 1 

Xfl2 t^^tT^ie^t; (850 mg, 11%) £#£0 

##$J 5 : 2- v ^ n ^ > -f - ;w_4- ;l/-2H- kf 7 V* n [3, 4-d] tf 

V ^ v>-6(7H)-*>- (ffc^M) 
v>-f-;v • *y • ^-taf'J- (J. Org. Chem.) , 1981^ 

> H46#, 5413W^ffii^<7)^^t:1#fbtL/g) v^n^?>f-i; r-*>-7J ;Ws^>lltert 

(39.6 g, 0.200 mol) l>7tKD77> (150 mL) ( 

200 mL) <7>m&mm^m*L, isrsykmimimi-hv^A (15.7 g , 0.250 
moi) ziuz-xmmmuxmwLtzo ®mzm±%&LxntbtitzmmKvx-?- 

)VJL-y-)V (500 mL) 5rj)DiT, 7K<£T0.5 mol/L^ (450 mL) **5>o < ») 
iSTU Mza-clBfF^ii^L/io v^;^-x;Wf £:fritu 7jcJf^^7j'; 
7A5rJnx.TpH 8^110 LTf^m^^^ (200 mLX3) XW&Lfz 0 v'jc^jr. 
-f;Ht^if;H^^t, ISfP^mTK^^ > V^AtK^WL (200 mL) 

> S&fO&tTfc (200 mL) -e^L> it7X^v^^v^A-e^L/i 0 iti&LT 
WhtifziMW.&i&MLX3-i/? us<z/j-)\,jj fr^VlsW. tert-7^-)U «b^-^N 
) (37.6 g, 100%) £t#£ 0 

[0 0 6 9] 
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ffc£* (20.0 g, 0.100 mol) t ->T;S|xf^ (16 

.9g, 0.1 mmol) <7>rl^tj£.x* / -to (100 mL) iZMx., lma&MffiLfco 
M*-Cffi»Mk »«t*«EEff*LT»e,iLfcSiaEJC8 mol/L aMt**/i*>> 
- ;V (100 mL) *iWxTlB*Win«fcj«Lfco M* KJotttWlL 
T»fc*»LT»fcftfc»«EK:, 10%^0^^-t^tT-iQx.TlO mol/L ^ 
4fcf- h >; ^ATK^-CpH 8i:llLT^nn*;u (100 mLX3) TjftffiLfco 

* Tfc W^Jf «r l&fO (100 mL) X*ifc& L T^tK»^ ^ * v ^ A 

f£> y'J*^*7A^n7h777^ (^^^ >'/@»^^;l'=4/l-3/l) 
TffiS LT3-7 5/-l-y^n^>f ;V-1H- e 9 V*- ;l/-4- t? ;v ;K > * (ft 
&m) (6.69 g, 30%) £#fc 0 
[0 0 7 0] 

ik&lfoQ (3.35 g, 15.0 mmol) £ v>--^^ • *T • >r < U )V • yfif < - 

• . (J. Chem. Soc. Perk in Trans 1) „ 19953^ 2783HK 
Um<0-)SWrZfth*lZ>4r-* h*v^>v;W y~>r*-h (4.89 g, 30.0 mmol 

) Ol^>^x> (30 mL) tCJnx., h > (0.695 mL, 5.00 mm 

oi) immumtomMmLtio #<b*i/c 

^SSr'>'; #^#^A*nv h 777 j - (^nn.t^A/S^xfjhi/i) 
•Cffi^LT, l-->^n^>^;i^_3_(4_^ ^ ^ ->^> v*;^ W K)-lH-H°vV- 

;v-4-*;i/sK^^^-;v (ft-£*) (5.79 g, ioo%) £f§fc 0 

^?S~-)l< (60 mL) K^Mj^A (460 mg, 20.0 mmol) *:jff»U ft#»P 
(5.79 g, 15.0 mmol) (20 mL) LTlH#|!Oinlfc»ift L 

T4 mol/Litm-CpH 3KW«fL;fco &Jft U:jti«H LT*-Cifci§H& &ML 
X2- S s? n^>^-;w_5_(4_p{ * v;W-2H-fcf 9 7*n [3,4-d] fcf'J ^ v>-4 
,6(5H,7H)-v'*> (ft^Q) (5.10g, 100%) 
[0 0 7 1] 

ft^tfQ (5.10 g, 15.0 mmol) ON,N-y^f ;i/*;i/A7 5 KSi£ (60 mL) \Z 
^m^V^A (2.07 g, 15.0 mmol) «r«JDUTM-Clll*Ma*PLfco a^ft^ 
°^ (2.19 mL, 22.0 mmol) fcflSip LT^St?$ £3.5R»mtt&gu M££ 
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^-v*: 33/ 



«JEE§*Lfco nt>tlfzTmm~* (lOO mL) fcin*., 4 mol/U£$rC'*jfnLT* 
nn*;VA (100 mLX3) T^tBL^o &fr^7»$|Jf £f&fo:£~t&7]c (100 mL) 
•e^fe^ L T&t7»^ V * v ^ A -CfgJfM^ v 'J # *7A?D7^*77-f 

v';v)_7.-/n tf;i/-2H-t'7 ^/d [3,4-d] e 'J 5 V >-4, 6(5H, 7H)-v?* > (lb 
£«) (4.96 g, 86%) =H#£ 0 
[0 0 7 2] 

/fb^R (4.62 g, 12.0 mmol) £ T -fe h ~ h *; ^ (50 mL) £tK (5 mL) <DM 
&mWJ-mML, 5fe'IIZlT>^--yA-fe'; <7A (IV) (13.2 g, 24.0 mmol) & 

^nLT2B#f^jn^M»fLt7to mmzm&.'g&Lxnbtifzm 

^tz^nn*;^ (lOO mL) (5 mL) 7n'JylHI Cy- 

an *;va/;<* y -;v=20/l) i:i ^X^M^m^Ltio ?f$t$:$i£&*> 

a~^do*;1/A/^ y- /-;i-=25/l) TH$£LT. 2-~>y- n^^?-;w7-7 p n 

tf;w-2H-e^yn[3,4-d]e'; ^ v>-4,6(5n,m)-*j* > Uk&m) (2.67 g , 

85%) 

1H-NMR (270 MHz, DMS0-d 6 ) d 10.87 (1H, br s), 8.44 (1H, s), 4.71 (1H, m 
), 3.80 (2H, t, J = 7.0 Hz), 2.10-1.95 (2H, m), 1.95-1.80 (2H, m), 1.75- 
1.70 (2H, m), 1.70-1.50 (4H, m), 0.86 (3H, t, J = 7.4 Hz). 

fb^S (2.62 g, 10.0 mmol) *&5&WMtL, 1 X@ 2 t IspjtK LT 

^IMb^-tJ (2.18 g, 75%) 

1H-NMR (270 MHz, CDC1 3 ) 8 7.73 (1H, s), 4.63 (1H, m), 4.06 (2H, t, J = 
7.4 Hz), 2.66 (3H, s), 2.25-2.15 (2H, m); 2.15-2.00 (2H, m), 2.00-1.70 
(6H, m), 0.97 (3H, t, J = 7.4 Hz). 

###!) 6 : 7-^f;l/ft-2-7x-;M-7n H°;l/-2H-t: 0 ^ Vn [4, 3-d] fc'U 5 V 
>-5(4H)-*>- «b^T) 
#^J2T#«btt^'fb^tJE (2.34 g, 10.9 mmol) £y-nn*;VA (50 mL) 
$km (0.618 mL, 12 mL) ^)^Dn*M§$ (5 mL) £?&LT60 
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^-v>: 34/ 



<J^7'J-LT6-'/n^^ -^;V-5-- h n-l-^u t: ;V-2, 4(1H, 3H)-fcT 5 v > V 
Mt£W) (2.50 g, 78%) £t#£ 0 
[0 0 7 3] 

-fb^#U (2.34 g, 8.00 mmol) $:I^xf;i, (40 mL) KjRiS U T-U > (0 
.729 mL, 16.0 mmol) £»n LT2H»il&i}jfL L*r 0 ^&$e&^%^ ^.^^ 

-^nn^A/^ *y-;u=25/i) -efjtmt/co ;vtn7'J-Lt 
2-7^^^-4-^ne;V-2H-bT7V^n[4,3-d]tf'; 5 v>-5,7(4H, 6H)-v^ > 1- 
t^rvF MC^TO (740 mg, 32%) £#£0 
[0 0 7 4] 

it^W (740 mg, 2.59 mmol) *^?/—)V (10 mL) i:f ; ?|L, 10%;^ 

(100 mg) £^nLT7fcst#ffl^T\ muxmmm$\^tz 0 Kfcmz 
mMLxmrnz* ? y-^xmfru mmtmmz&fritxi&mLxnbtLfzm. 

y -;v=50/l) T'illt2-7x^;l/-4-7'n fc: ;V-2H-fcf 7 V*u [4, 3-d] fcf V ^ v 
>-5,7(4H,6H)-v^-> ttfc^W) (180 mg, 26%) 

iH-NMR (270 MHz, DMS0-d 6 ) 5 11.28 (1H, br s), 8.81 (1H, s), 7.93 (2H, d 
, J = 7.6 Hz), 7.61-7.59 (2H, m), 7.43 (1H, t, J = 7.3 Hz), 3.77 (2H, t, 
J = 7.4 Hz), 1.76-1.62 (2H, m), 0.92 (3H, t, J = 7.4 Hz). 

(162 mg, 0.600 mmol) Ztti^WMt U 1 2 t |W[^I^ L 

T^|fi<b^% (90.0 mg, 50%) 

iH-NMR (270 MHz, DMS0-d 6 ) 8.88 (1H, s), 7.95 (2H, d, J = 8.3 Hz), 7.5 
9 (2H, dd, J = 8.3, 7.3 Hz), 7.46 (1H, t, J = 7.3 Hz), 3.85 (2H, t, J = 
7.4 Hz), 2.59 (3H, s), 1.75-1.67 (2H, m), 0.92 (3H, t, J = 7.4 Hz). 

7 : 2-~>^ n ;v_7_y ^^^.-/n \£)V-2Y{-\£y y'u [4, 3_d] fcf 
U ^ v>-5(4H)-^-> (ffc^X) 
m^ffl2Xnt>titzlt'k®E (8.52 g, 40.0 mmol) £N,N->^ f-^^^AT ^ 
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^-v: 35/ 



K (160 mL) fc**U 6W**ftt h y ^ (2.00 g, 50.0 mmol) fc^DLT 
t^T-lB#P^^L7to RJE&?ft&0 o CKi££pLT4-^ h+^^^ny K (5 
97 mmol, 44.0 mmol) £t#o < Jj tMT LXM^T ^ ^l,zmmmWLtz 0 
*^«*LT»6#Lfc»fcfc* (400 mL) *Joic, 4 mol/L^STC* ft LT>> 
DD * M (200 mLX2) raHJLfc, *fc*fc*M*fMft*fcfc (100 mL) 

- (^**>/TTOM.*-*«3/l--l/l) -Cffl®lLT3-(4-^ h^v^>^)_ 5 _- 
h n-e-^^-^-i-^n ^-2,4(lH,3H)-tfV 5 V**J*> (ft««y) (9.63 g, 
72%) £f#£ 0 

[0 0 7 5] 

(9.58 g, 28.8 mmol) tfh9KKn79> (120 mL) |C**U 60 
%**ffc-*-HJ«>A (1.44 g, 36.0 mmol) **taLT£ffiT?30#WitfliL*:o R 
«&«4-0° CKfrSPLT** (1.63 mL, 31.6 mmol) £^0 < 0 fcfcTU gffl-T 
*feK1.5WM«J«»L3feo »«*»BE«*LT»e>tLjtS|aE*tMP^«7K*^ h 
V*A*#« (100 mL) KJd*., 4Bol/LBW-c*ftLT^nn*>UA (200 mL 
X2) "Caimtfco *t>*teMW*ftffl*tt* (100 mL) -?ft»U 
•7^^A«L/: 0 lift, ***fe»«l*«BE«*LT6-yn*^^ 
-3-(4-* h^v^>^;v)-5--hn-i-ynif;i,-2 > 4(lH,3H)-e'; 
(it&m) (7.72 g, 65%) *#fc 0 
[0 0 7 6] 

fb£* (7.64 g, 18.5 mmol) (180 mL) U 0° CT~>* 

u^>^ 7 ^> (4.03 mL, 40.8 mmol) Ltlffl-Cl^ Lfco RJ& 

3-(4-* h*5/^>^)-5--hn-i-rntr^_2,4(lH.3H)-ev ( 
ft-S^AA) (3.60 g, 47%) <H#£ 0 
[0 0 7 7] 

ft4*AA (3.60 g, 8.65 mmol) (100 mL) K»*LTlftfflfcX 
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^-v: 36/ 



) T-fS^LT2-v^ n^>^-;i^_6-(4-^ h * > y ;U) -4-7°n £° ;V-2H- kf -7 V* 
n[4,3-d]b?'; * v f >-5,7(4H,6H)-v*> l-i^vF (ltl=r%BB) (2.27 g, 66 

%) *ntz Q 

[0 0 7 8] 

-fb^tfBB (2.27 g, 5.70 mmol) £^*y-;WC?§^U A-MM 

(200 mg) ^^ptT7X^»fLT, m^6\%mmwLtz 0 KfcWLzmmLxm 

-(4-* h^rv^>v;U)-4-7'nii;V-2H-e7^n[4,3-d]eu 5 v >-5, 7(4H, 6H) 
-V*y (4fc£«C) (2.12 g, 98%) £#7t 0 
[0 0 7 9] 

4fc£-%CC (2.12 g, 5.50 mmol) £T-tr h ^ h >; ;V (27 mL) <b Tfc (3 mL) Of! 
^MiCML, iBM-T^^A-ir';^ (IV) (3.29 g, 6.00 mmol) £ 
^PLT2.5B#P^nmil»iLU7to ffiM-T>*->yA*:i) -7 A (IV) (3.29 g, 6 

.00 mmol) zmmmz.x30frmmmmffiL?z o KBrn^m^^ mmzm&igi; 

LTnbtitzmmztuu^frA (100 mL) t*9;-)V (5 mL) ^iJPx.^ 0 -b 
?<< hmmLXfmZftiu*)],^/* ? ( 2 o/l) -CtJfe^, 

z&fr&rWiMLxnhtitzmmzz'V *m7A^7F^7^ (^ n 

n*H~^Dn*K/^;^ ;i^=50/l) L T2-v ^ n ^ y -f- ;u_4_ 

7"nii;l,-2H-t: 0 9yn[4,3-d]tfU ^ v >-5, 7(4H, 6H)-v> > «k^DD) (820 
mg, 57%) tntzo 

iH-NMR (270 MHz, DMS0-d 6 ) S 11.04 (1H, br s), 8.09 (1H, s), 4.79 (1H, m 
), 3.68 (2H, t, J = 7.2 Hz), 2.16-2.07 (2H, m), 1.99-1.89 (2H, m), 1.80- 
1.77 (2H, m), 1.71-1.57 (4H, m), 0.87 (3H, t, J = 7.4 Hz). 

it&mVD (820 mg, 3.13 mmol) *&§kWMt U ##M 1 2 t Wl^iz L 
XWmik^m (508 mg, 56%) <M#£ 0 

iH-NMR (270 MHz, CDCI3) 8 7.28 (1H, s), 4.80 (1H, m), 3.87 (2H, t, J = 
7.6 Hz), 2.67 (3H, s), 2.35-2.15 (2H, m), 2.15-2.00 (2H, m), 2.00-1.85 
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(2H, m), 1.85-1.65 (4H, m), 0.98 (3H, t, J = 7.4 Hz). 

'gmbKx-oxm.&ztitz (x^K^v/ny- 1990^, 127^ 126-mH 
4>*v> mmtf&.&\H <omfimmziS:<. 7fr*-*mt \z s# l x a > * 

IBXlKiJirr^T^hn^r, 1993^, 363£, 1139-1145K) 0 4fc, MIN6*ffl 

. 1993^. 5^ 777-786H) o 
[0 0 8 0] 

^hnv'T. 1993^, 36%, H39-1145M^ffi«g$^TV^^^^oT^fo7t 
o 14.5 mmol/L^^n-^^^-jr^^v^T, -ffc^^M' > * y VSHfcfgfteK-^x. 

*»»iijaTo x 1 \z Lxm*btzmmi%m±m*<D4 y >m*m&-t& <r t 

tCJ: 19**^0 24*^)V7U- yx&mLtzMimfflm*. 2 mmol/L^:? 
^tsmmm [119 rmo\AMit± Y V A, 4.74 mmol/L:Hft# y ^ A, 2.54 mnio 

1.19 mmol/L^v^v^A, 1. 19 mmol/L y >^-;fcit 
^V^A, 10 mmol/L 2-[4-(2-fc: Ko^ vjc^;i^)_i_e^9 v^;l/].x? 

0.1%4=JH»Tiur5> pH7.3] 1 uL«rffiv»T2@»»Lfclk 1 mL<7> 
2 \mo\A.^)Vn~7s^^tsmmWik^, 37VX45frmMW:Lfz 0 Jgffl& i&*± 
#*M«>WKtefrtoiJJ:O l 2 mmol/L^ 3 *^0««f?RA (0.9 mL 
) tS»U 37t;-ei5^W»SLfce £*IK127 nmol/L«>r;i/=i-** 

^tr«WiKA (0.1 mL) £2j0x.& i t J: Y) . MIN6TO£^;Vn-*jja|8fc L£ ( 

: 14.5 mmol/L) 0 £ <b K37ti-C453*W#B U ig? 

[0 0 8 1] 
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i-i? : 38/e 



%Tween2(K 0. 12% xfp>$;7 5 >Gg@£m (EDTA) 2i~ V y ■> Ag, 0. 1X7 $> 

»&jK«95eftK J: 5eS Lfco >f^'j th>f>^V >ft (ng/mL) t L 

T^L^o *§*i;J\ 3-4WOfJ*ii (avg) *3 J: ^ * y V- V —fit (se) "C 

[0 0 8 2] 

^m*^2^t;^l- 0 

[0 0 8 3] 

[^2] 





mmrnrn 

( // mol/L) 


-f>^.y l/frmm: (ng/mL) 
ave se 






148.4 


4.8 


1 


1.0 


204.3 


6.1 


2 


1.0 


187.1 


2.6 


3 


1.0 


213.2 


9.1 


4 


1.0 


212.1 


1.9 


5 


1.0 


190.9 


3.0 


6 


1.0 


172.5 


3.7 


7 


1.0 


224.8 


11.6 


8 


1.0 


183.9 


8.3 


9 


1.0 


174.3 


0.7 


10 


1.0 


184.7 


1.6 



[0 0 8 4] 
[0 0 8 5] 



HlijE# 2004-3047268 



!$m 2003-121287 



[mm 
Hki 5] 



J:OT2 {±> m-Zfzi$m%^T, tK^T. MT^^v&^&^U ^ (II) 
[ft 1 6 ] 



t±. s: (in) 

Mfci 7] 



[5£4», X-Y-Z»±, R2C=CR3-NR4 (5£fK R2, r3*3 J; tfR4|±, |Wf — $/-f±#|& 





(in) 
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!&glJ#-5§- [000001029] 
1 . tMfl H 1 9 9 0^ 8 J? 6 0 



miE*-^ miE#2 0 0 4 - 3 0 4 7 2 6 8 



